Cyclic changes in follistatin localization and the role of the primary gonadotrophin surge in regulating follistatin expression were studied in rat ovaries by immunohistochemistry. Two different polyclonal antisera were raised against synthetic peptides corresponding to amino acids 123\p=n-\134and 300\p=n-\315of human follistatin. Immunoreactive 
Introduction
Activin was initially isolated from gonads as a stimulator of FSH secretion. It was found to be a dimer of the ß subunit of inhibin, which is an inhibitor of FSH secretion (Vale et al, 1986; Esch et al, 1987; De Jong, 1988; Schwall et al, 1988) .
Follistatin, originally obtained from pig follicular fluid during the isolation of inhibin and activin, is structurally different from inhibin and activin in spite of its inhibin-like activity (Ueno el al, 1987; Shimasaki et al, 1988a) . It was thought that activin and follistatin from the gonads modulate FSH release in a long-loop feedback manner to the pituitary. However, their broad distribution throughout the body, including the pituitary gland (Gospodarowicz and Lau, 1989; Kogawa et al, 1991) , suggests that they act in a paracrine manner. Nakamura et al (1990) found that follistatin is an activinbinding protein. Follistatin binds to both inhibin and activin through the common ß subunit (Shimonaka et al, 1991) . Neutralization of activin activity by follistatin has been observed in various systems, such as in the stimulation of FSH secretion in cultured pituitary cells , induction of mesoderm tissue formation in Xenopus oocytes (Asashima et al, 1991) , and differentiation of rat granulosa cells . These results suggest that follistatin is a functional regulator of the activity of activin.
Several investigations have been carried out on the actions of inhibin and activin in the ovary (Tsafriri et al, 1989; Woodruff et al, 1990; Xiao et al, 1990) . Recent evidence suggests that inhibin and activin regulate follicular maturation in a paracrine manner (Woodruff et al, 1990; Doi et al, 1991 (O et al, 1989; Itoh et al, 1990 (Saito et al, 1991) were used in this study. These antisera were purified by affinity chromatography on protein-A-Sepharose before performing immunohistochemistry.
The procedure using avidin-biotin-peroxidase was per¬ formed as described by Hsu et al (1981) (Fig. 2a) , the reaction was absent by 23:00 h on the day of pro-oestrus (group 1) after cumulus expansion had occurred in the follicle (Fig. 2b) . In contrast to the reactions with anti-follistatin (123-134), the diffuse reac¬ tions with anti-follistatin (300-315) persisted in the cytoplasm of granulosa and cumulus cells throughout the oestrous cycle (Fig. 2c, d (Shimasaki et al, 1989 ). The present study indi¬ cates that follistatin is more abundant in mature follicles than in immature follicles. This finding supports a previous study in which follistatin mRNA and the protein were not detected in primordial and primary follicles but were found in secondary and mature follicles (Nakatani et al, 1991 (Shimasaki et al, 1988a) , pigs (Shimasaki et al, 1988b) and rats (Michel et al, 1990 ) revealed the existence of two forms of follistatin, the long form (residues 1-315) and the short form (residues 1-288). Anti-follistatin (300-315) was raised against the peptide corresponding to the 16 amino acids at the carboxy-terminal end of follistatin, which means that this antiserum detects only the long form of follistatin; anti-follistatin (123-134) detects both the short and long forms of follistatin in SDS-PAGE and immunoblotting (Saito et al, 1991 Robertson et al, 1987; Shimasaki et al, 1988b) , suggesting that the confor¬ mation of the follistatin molecule is altered according to glycosylation. Six molecular species of follistatin created by carboxy-terminal truncation or the presence of carbohydrate chains have been purified from pig ovaries (Sugino et al, 1993) .
Moreover, the molecular conformation of follistatin may be altered on binding with inhibin or activin. It is conceivable that the difference in reactivity between the two antisera may be caused not only by the presence or absence of the carboxyterminal sequence of follistatin, but also by the difference in the molecular conformation of follistatins that are stained by each antiserum.
In our results, although the granule-like reaction with anti-follistatin (123-134) was detected in preovulatory follicles from oestrus to 11:00 h on the day of pro-oestrus, the reaction was not seen at 23:00 h on the day of pro-oestrus. Follistatin was not detected in newly formed corpora lutea (11:00 h on the day of oestrus), while immunoreactions with anti-follistatin (300-315) persisted in preovulatory follicles until 23:00 h on the day of pro-oestrus. These results are in agreement with an in situ hybridization study (Shimasaki et al, 1989) , which revealed that the amount of mRNA in smaller follicles was higher than that in larger preovulatory follicles, and that very little follistatin mRNA was present in some corpora lutea in 35-day-oId rats 24 h after injection of 50 iu of pregnant mares' serum gonadotrophin (Shimasaki et al, 1989 (Nakatani et al, 1991) . Furthermore, Mercado et al. (1993) (O et al, 1989) . Furthermore, Itoh et al. (1990) 
